The inductive limit of reflexive Banach spaces is fast complete. But the inductive limit of reflexive Fréchet spaces may not be fast complete. Also, an example of a complete, reflexive, nuclear space with a quotient space which is not fast complete is given.
In [1, §31.6] Köthe presents a sequence of Banach spaces whose inductive limit is not quasi-complete. It is shown in [4 and 5] that inductive limit of a sequence of reflexive Banach spaces is complete. Here we construct a sequence of quite natural nuclear Fréchet (hence reflexive) spaces En whose indlim.E" is not fast complete, and therefore it is neither sequentially nor quasi-complete.
As in [3] , for an absolutely convex set A in a locally convex space X, we denote by Xa the linear hull of A equipped with the topology generated by {XA; A > 0}.
If Xa is a Banach space, we call A a Banach disk. The space X is fast complete if each set bounded in X is contained in a bounded Banach disk. Both sequential and quasi-completeness are defined in [1] and the latter implies the former [1, §18.4] . Every sequentially complete locally convex space X is fast complete.
To prove it, take a set A bounded in X and denote by B the absolutely convex closed hull of A in X. It is sufficient to show that S is a Banach disk. Let {xn} be a Cauchy sequence in Xb-Since B is bounded in X, the identity map Xb -> X is continuous, and {xn} is a Cauchy sequence in X. Let xo G X be its limit (in the topology of X). Further, {x"} is bounded in Xb and therefore it is contained in XB for some A > 0. But XB is closed in X, hence xn G XB c Xb, which implies the convergence of {xn} to xn in the topology of XbLet Ex C E2 C • • ■ be Fréchet spaces with continuous id: En -> En+x for each n e N, and E -indlim^.
It is proved in [1, §19.5(5)] that if E is quasi-complete then each set bounded in E is contained and bounded in some En. This result cannot be reversed. But Qiu Jing Huei showed in [5] that E is fast complete iff each set bounded in E is contained and bounded in some En. Let /"(x) = cn(x-n)n~1/2 exp(n-x), x e (0, oo), n G N, where cn > 0 is chosen so that sup{|/" (x)|; x G (0, oo), i = 0,1,... ,n -1} < 1/n. Since /" is infinitely differentiable everywhere on (0, oo) but x = n, we have /" G En\En-x, Eq = {0}, n e N. Put B = {/"; n G N}. Then B çt En for every ne N and a fortiori B is not bounded in En. Hence to prove that E is not fast complete, it is sufficient to show that B is bounded in E. 
